Motivation: Unified Multi-Sensor Simulation
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" Goal: a unified representation supporting both
- rasterization and ray-based rendering

Applications

+ Efficient and flexible multi-sensor simulation

LiDAR (Ray rendering, 640 FPS)

Multi-sensor rendering in real-time
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Representation

SaLF uses sparse local implicit voxel fields backed by an octree
to enable efficient rasterization and ray rendering

/! Center P < Rg o
! Scale sc R ﬁ

H—l

Orientation q — R4 4

Density Field Wa - R1X4 e—/’*—/\
p— N
ColorField I/, € R3%3 o = exp(W, )
L gpherieal W, € R c = f(Wezx + Wany(w))

Adaptive density control

Coarse-to-fine voxel densification subdivides high gradient
regions and prunes empty space

Dense Initialization Prune and Split
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Rendering

One representation supports fast pinhole rasterization as well
as flexible ray-based rendering

Octree-accelerated ray rendering  Tile-based rasterization
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Results

+ NVS comparison with SOTA

SaLF: Sparse Local Fields for Multi-Sensor Rendering in Real-Time
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+ Ablation

ABLATION STUDY ON SALF COMPONENTS.
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+ Autonomy Evaluation

Street Gaussian Ours

DOWNSTREAM DOMAIN GAP EVALUATION.

Det. Agg. T Pred. ADE | Plan Cons. |

Models PSNRT SSIMT LPIPS|

Ours 25.48 0.744  0.373 .
_ Densification | 23.19  0.670 0474 UniSim
— Field matrices | 25.11 0.735  0.386 Ours
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+ Limitations: (a) requires higher primitive count compared to 3DGS for similar
qguality, (b) doesn't support non-rigid and temporal changes in the representation




